DECISION SUMMARY

Description of the Selected Remedy
The results of the RCRA Facility InvestigationRemedial Investigation indicate that the BRRP unit soils pose minimal risk to human health and the environment. Therefore, no action is needed for the BRRP unit soils. Only non-hazardous, inert material (e.g., wood, trash, wire, bottles, plastic, rubble, foam, concrete, etc.) was placed at the BRRP source unit. A notation, identifying the presence of buried, inert debris, on the deed to the facility property will be placed in the Aiken County Records. This notation will include a survey plat, prepared and certified by a professional land surveyor, of the area. This is a final RCWCERCLA action for the BRRP unit soils.
Groundwater contamination beneath the BRRP is due to migration from upgradient sources and thus will not be addressed in this remedial action. Following an investigation on upgradient groundwater contaminant sources, a determination will be made as to what corrective action might be appropriate for the groundwater beneath the BRRP.
Declaration Statement
Based on the results of the remedial investigation, no action is necessary at the BRRP unit soils to ensure the protection of human health and the environment. Since the BRRP unit soils pose minimal risk to human health and the environment, and no action is needed, the CERCLA Section 121 requirements are not applicable. This action is protective of human health and the environment and is meant to be a permanent solution, final action, for the BRRP unit soils. Section 300.430(f)(4)(ii) of the NCP requires that a Five-Year Review of the Record of Decision be performed if hazardous substances, pollutants, or contaminants remain at the unit. The three Parties have determined that a Five-Year Review of the ROD for the BRRP unit soils will not be performed. The remedial action selected for this unit (No Action) results in no hazardous substances, pollutants, or contaminants remaining in the soiis of the BRRP source unit. Figure 3 ), each about 400 feet long, up to 50 feet wide, and 10 feet deep. A small circular area (GPR Zone 3, Figure 3 ) of disturbed soil was detected adjacent to these pits and is considered to have been used as a source of backfill for the pits. Since the arsenic concentration does not appear to be from the BRRP Operable Unit, the source of the arsenic will be evaluated on a site-wide scale during the implementation of the Soil Background Study (or potentially the Site-wide Soil Integrator Operable Unit Workplan).
1x. Operable Unit History and
Groundwater contamination found beneath the BRRP is due to migration from upgradient sources such as the F-Area Inactive Process Sewer Lines and thus will not be addressed in this remedial action. Following an investigation on upgradient groundwater contaminant sources, a determination will be made as to what corrective action might be appropriate for the groundwater beneath the BRRP.
Public participation requirements are listed in Sections 113 and 117 of CERCLA. These requirements include establishment of an Administrative Record File that documents the selection of remedial alternatives and allows for review and comment by the public regarding those alternatives. The Administrative Record File must be established "at or near the facility at issue. " The SRS Public Involvement Plan (PIP) (DOE, 1994 ) is designed to facilitate public involvement in the decision-making process for permitting, closure, and the selection of remedial alternatives.
A Proposed Plan (PP) was submitted that fulfills the requirements of CERCLA Section 117(a) by providing the public an opportunity to participate in the selection of a remedial action. The PP presented the preferred alternative and the rationale for selecting the alternative.
DOE, in consultation with EPA and SCDHEC selected the final action for the BRRP source unit soils following the public comment period.
m. Highlights of Community Participation
Public participation requirements are listed in Sections 113 and 117 of CERCLA. These requirements include the establishment of an Administrative Record File that documents the investigation and selection of the remedy for addressing the BRRP. The SRS PIP (DOE, 1994) is designed to facilitate public involvement in the decision-making processes for permitting, closure, and the selection of remedial alternatives. The SRS PIP addresses the requirements of RCRA, CERCLA, and the National Environmental Policy Act (NEPA). Section 117(a) of CERCLA, as amended, requires the preparation of a proposed plan as part of the site remedial process. The public comment period for the Proposed Plan began on January 10, 1996 and ended on February 8, 1996. Comments received are addressed in the Responsiveness Summary (Appendix A).
Iv. Scope and Role of Operable Unit Within the Site Strategy
The overall strategy -for addressing the BRRP source unit was to: (1) characterize the waste unit delineating the nature and extent of contamination and identifying the media of concern (perform the RFI/RI); (2) perform a baseline risk assessment to evaluate media of concern, chemicals of concern, exposure pathways, and characterize potential risks; and (3) evaluate and perform a final action to remediate, as needed, the identified media(s) of concern.
The investigation and risk assessment have been completed for the BRRP source unit. Although there is groundwater contamination beneath the BRRP, the groundwater contamination is due to migration from upgradient sources such as the F-Area Inactive Process Sewer Lines (Figure 2 ) and thus will not be addressed by this remedial action. The depth to the water table beneath the BRRP is 61 to 83 feet. Surface and subsurface soil samples were collected from seventeen locations within the BRRP in areas of suspected contamination (e.g., the soil borings were located in areas where a soil gas anomaly was detected or adjacent to potential underground objects andor areas of high metal concentrations as indicated by anomalies in the GPR, electromagnetic (EM), or magnetometer surveys). These sampling depths provide a representation of soil conditions above the fill material and at the bottom layer below the fill material.
During the sampling, none of the soil borings encountered any containers (e.g., drums), liquid, sludge, or experienced a roddrop that would indicate a drum or container had been punctured. Only inert materials (e.g., wood, trash, wire, bottles, plastic, rubble, foam, concrete, etc. ) were encountered during the soil sampling.
Four background subsurface soil samples and two background surface soil samples were collected to gather data for statistical and comparative analysis against samples collected in the areas suspected of containing hazardous material. The background soil samples were located in areas that were away from GPR Zones 1,2, 3 ( Figure 3 ) and were outside of the soil gas anomalies. The background surface soil samples were located upgradient and at a sufficient distance from the BRRl? source unit so as to preclude any impact from the unit.
Background surface water samples were unavailable because there is no upgradient body of surface water within a reasonable distance of the waste unit from which to obtain unit-specific background samples.
All samples were analyzed in accordance with EPA-approved protocols. The detailed analytical results are contained in the 
, April 1996
Assessment (WSRC, 1994). Validation and verification of the analytical data were performed as part of the RFI/RI data review process; therefore, the data were considered acceptable for this evaluation.
Nine new groundwater monitoring wells were installed at varying depths in 3 three-well clusters. Of the 14 wells that exist at BRRP (new and existing), six wells are considered to be upgradient wells. However, the entire
BRRP is downgradient of the SRS F-Area
Separations Facility and the entire BRRP well network may be impacted by groundwater migration from F-Area.
The BRRP RFI/RI investigation process concluded that source characterization has shown that historical documents are correct in stating that only inert material was disposed of at the BRRP; therefore, the BRRP is not expected to be a future source of contamination.
VI. Summary of Operable Unit
Risks
The BRRP operable unit investigation addressed the rubble (potential source term), surrounding soils, and the groundwater under the facility. This section summarizes the baseline risk assessment information associated with the BRRP operable unit. It should be noted, however, that the remedial action proposed by this plan is for the BRRP soils only. The groundwater contamination will be addressed following an investigation on upgradient contaminant sources.
Humnn Health Risk Assessment
As part of the investigation/assessment process for the BRRP source unit, a risk assessment was performed using the data generated during the assessment phase. Detailed information regarding the development of contaminants of potential concern, t h e f a t e and transport of contaminants, and the risk assessment can be found in the Final RFI'RI Report for
Burma Road Rubble Pit (231 -4F).(WSRC, 1995a).
The process of designating the constituents of potential concern (COPCs) was based on consideration of background concentrations, frequency of detection, the relative toxic potential of the chemicals, and chemical nutrient status. COPCs are the constituents that are potentially site-related and whose data are of sufficient quality for use in the risk assessment. COPCs included volatile organic compounds, semi-volatile organic compounds, metals and other inorganic analytes, and radionuclides identified through approved site characterization activities .
An exposure assessment was performed to provide an indication of the potential exposures which could occur based on the chemical concentrations detected during sampling activities. The only existing (current) exposure scenario identified for the BRRP was for environmental researchers who may work or traverse the BRRP on an intermittendlimited basis. Future exposure scenarios identified for the BRRP included future environmental researchers as well as conservative future residential adult and child and an occupational worker.
Per EPA guidance, the carcinogenic (cancer) risks and non-carcinogenic hazards should be calculated to determine the appropriate remedial action for a waste unit.
Cancer risks are estimated as the incremental probability of an individual developing cancer over a lifetime as a result of pathway-specific e x p o s u r e t o carcinogenic contaminants. The risk to an individual resulting from exposure to nonradioactive chemical carcinogens is expressed as the increased probability of cancer occurring over the course of a 70 year lifetime. Cancer risks are related to the EPA target range of one in ten thousand (1.0~10-4) to one in one million ( 1 . 0~1 0 -~) for incremental cancer risk at NPL sites. This means that one in ten thousand to one in one million people may develop cancer over a lifetime as a result of exposure to cancer-causing contaminants. Risk levels at or above 1.0 x 1O"are c o n s i d e r e d
Record of Decision for the Burma Road Rubble Pit (23 1-4F) WSRC-RP-96-10 1 Savannah River Site Rev. 1, April 1996 significant. In order to account for simultaneous exposure to multiple carcinogens through a given pathway, the risk calculated for each individual carcinogen in that medium were summed to obtain an estimate of the total cancer risk for the pathway.
Non-carcinogenic effects are evaluated by comparing an exposure level over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a similar exposure period. To evaluate the non-carcinogenic effects of exposure to soil contaminants, the hazard quotient (HQ), which is the ratio of the exposure dose to the RfD, is calculated for each contaminant.
T h e noncarcinogenic HQ assumes that below a given level of exposure (e.g., the RfD), even sensitive populations are unlikely to experience adverse health effects. If the exposure level exceeds the threshold there may be concern for potential noncarcinogenic health effects.
HQs are summed for each exposure pathway to create a pathway specific hazard index (HI) for each exposure scenario. The more the HI exceeds unity (l.O), the greater the concern that adverse health effects will occur.
T h e reasonable maximum exposure concentration value was used as the exposure point concentration.
In order to determine the carcinogenic (cancer) and non-carcinogenic hazards the following general exposure assumptions were used inthebaseline risk assessment:
Current Land Use Scenario
Environmenta 1 Research er The adult environmental researcher receptor was assumed to enter onto the BRRP unit on an intermittent basis. The adult was assumed to work in the BRRP area for 72 days per year (approximately one quarter of the year). Exposures were evaluated for a shortterm and long-term scenario (over a halfyear and a 25 year interval, respectively). It was also assumed that the person would remain at the BRRP unit or in the BRRP vicinity for a four hour work period. The person would wear clothing which covers all bodily areas with the exception of the face, hands, and forearms.
Future Land Use Scenarios
The future residential adult receptor was assumed to reside on the BRRP for a Iongterm duration of 30 years andlor a shortterm duration of 5 years. It was anticipated that the adult residential person would engage in gardeninglyard maintenance activities for a total of eight hours per week year-round (four two-hour periods per week, 350 dayslyear, assuming approximately two weeks spent away from the residence per year). During such activities, the person would wear clothing which covers all bodily areas with the exception of the face, arms, hands, and lower legs.
SC&
The future residential child receptor was assumed to reside on the BRRP between the ages of two through seven years. The child was assumed to live in a house constructed in close proximity to the BRRP. The child would engage in outdoor activities 350 dayslyear (assuming approximately two weeks spent away from the residence per year). The average rate for time spent outdoors would encompass periods when exposures may be more or less frequent, as well as times when adverse weather would prohibit outdoor activity. It was assumed that the young child would remain outdoors for a four hour period.
Occuoational Worker. The primary receptor examined under the future commercial use scenario was an onsite adult worker aged 18 years or older. Soil exposure could occur during normal day-today activities for an on-site worker.
E -
The adult environmental researcher receptor was assumed to enter onto the BRRP unit on an intermittent basis. The adult was assumed to work in the BRRP area for 72 days per year (approximately one quarter of the year). Exposures were evaluated for a shortterm and long-term scenario (over a halfyear and a 25 year interval, respectively). It April 1996 was also assumed that the person would remain at the BRRP unit or in the BRRP vicinity for a four hour work period. The person would wear clothing which covers all bodily areas with the exception of the face, hands, and forearms.
Record of
Current Land Use -Noncarcinogenic Hazard Indices Table 1 provides a summary of the noncarcinogenic hazard indices and applicable constituents of concern (COCs) associated with the current land use scenario for the BRFW unit soils.
T h e t o t a l noncarcinogenic (noncancer) hazard index did not exceed unity for the environmental researcher receptor evaluated in the current land use scenario. This indicates that potential adverse health effects are not likely to occur for the current environmental researcher.
Current Land Use -Carcinogenic Risks Table 2 provides a summary of the carcinogenic risks and applicable COCS associated with the current land use scenario for the BRFW unit soils.
Under the current land use scenario, the total carcinogenic (cancer) risk (for chemicals and radionuclides) did not exceed a level of 1.0 x 10-6 for the environmental researcher which indicates that carcinogenic risk from the unit soils is not significant.
Future Land Use -Noncarcinogenic Hazard
Indices Table 3 provides a summary of the noncarcinogenic hazard indices and applicable COCS associated with the future land use scenario for the BRRP unit soils.
The HIS were all less than one, indicating that adverse noncarcinogenic effects are unlikely for the following pathways:
*dermal contact with soil (based on exposure to the face, arms, hands, and lower legs), inhalation of chemicals in ambient air, and ingestion of homegrown produce.
Future Land Use -Carcinogenic Risks
For the future residential adult, the only estimated risk from the unit soils was the ingestion of arsenic with a risk value of 1.9 x (i.e., there is a 1.9 in one million chance of developing cancer from the ingestion of arsenic). And, for the future residential child, the only estimated risk from the unit soils was the ingestion of arsenic with a risk value of 2.8 x @e., there is a 2.8 in one million chance of developing cancer from the ingestion of arsenic). The arsenic level associated with both risks was 1.74 mg/kg. Table 4 provides a summary of the carcinogenic risks and applicable COCS associated with the future land use scenario for the BRRP unit soils.
Ecological Risk Assessment
An ecological risk assessment was conducted to assess the potential impacts to biota caused by exposure to chemicals and radionuclides at the BRRP.
A site ecological reconnaissance was conducted in August 1994. No wetlands or threatened and endangered (T&E) species were observed in the vicinity of the BRRP, and use of the site by T&E species was not expected.
The potential media of contaminant exposure were surface soil, sediment, and surface water at or near the BRRP.
Based on the ecological risk assessment, ecological impacts from the BRRP source unit are unlikely.
incidental ingestion of soil, 2.1 10-13 2.8 10-14 2.6 x 10-7 3.7 x 10-13 1.1 x 10-13 3.6 x 10-7 NA 2 . 4 X10-13 1.5 X 10142.6 X 10-7 NA 5.0 x 10-14 NA 7.8 X 10" NA Since the BRRP source unit poses minimal known risk to human health or the environment and the no action alternative is warranted, it does satisfy the CERCLA criteria.
The no action alternative is intended to be the final action for the BRRP source unit soils only. This solution is meant to be permanent and effective in both the long and short term. The no action decision is the least cost option with no capital, operating, or monitoring costs, and is protective of human health and the environment.
The groundwater contamination beneath the BRRP is due to migration from upgradient sources such as the F-Area Inactive Process Sewer Lines and thus will not be addressed by this remedial alternative. Following an investigation on upgradient groundwater contaminant sources, a determination will be made as to what corrective action might be appropriate for the groundwater beneath the BRRP.
WL Explanation of Significant Changes
No significant changes were made to the Record of Decision based on the public comment period for the proposed plan. Two public comments were received. However, they did not have an impact on the no action preferred alternative decision. One of the comments required clarification information to be added to Section VI, Summary of Operable Unit Risks (see Appendix A).
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Record of Decision for the Burma Road Rubble Pit (231-4F) The costs for the BRRP characterizatiordassessment are estimated to be $1,780,791. A breakdown of the costs by the investigation and assessment phases follow.
The associated cost for the investip;ation phase are estimated to be $1,576,325. The activities associated with this phase consist of the following: Work Plan development and regulatory approval, Field characterization including data validation, RFI/RI/BRA Report development and regulatory approval, and Program management associated with these tasks.
(1) (2) (3)
The cost for the assessment phase is estimated to be $204,466. The activities associated with this phase consist of the following:
Initiation of a feasibility study, Proposed Plan development and approval, Record of Decision development and approval and, Program management associated with these tasks.
It should be noted that the feasibility study was initiated before SRS had received approval from the regulators to proceed with the no action proposed plan.
Although these costs may seem high for a no action unit, it should be noted that the BRRP was not initially a candidate for no action. SRS had to provide sufficient data in the RFI/RI Report and the Baseline Risk Assessment (BRA) in order to show the regulators that this should be a no action waste unit. Information regarding the types of waste that were encountered during characterization had to be placed in the RFI/RI Report. Based on the Record of Decision for the Burma Road Rubble Pit (23 1-4F)
WSRC-RP-96-101 Savannah River Site Rev. 1, April 1996 RFI/RI Report, the BRA determined that the only contamination in the waste unit soils was arsenic which was used before the SRS existed. The groundwater contamination that exists beneath the BRRP is the result of upgradient migration and a corrective action for the groundwater will be determined after an investigation on the upgradient migration sources. After all the information was presented to the regulators, a decision was made to proceed with the no action for the BRRP surface unit only.
Public Comment #2
Phone Call January 29, 1996
Public Comment on Burma Road ProDosed Plan tu) 
Environmental Researcher
The adult environmental researcher receptor was assumed to enter onto the BRRP unit on an intermittent basis. The adult was assumed to work in the BRRP area for 72 days per year (approximately one quarter of the year). Exposures were evaluated for a short-term and longterm scenario (over a half-year and a 25 year interval, respectively). It was also assumed that the person would remain at the BRRP unit or in the BRRP vicinity for a four hour work period.
